Mutagenic DNA repair in Escherichia coli. XIX. On the roles of RecA protein in ultraviolet light mutagenesis.
An experimental system was used in which His+ mutations induced by ultraviolet light (UV) arise from non-photo-reversible photoproducts whereas lethality is largely determined by photoreversible photoproducts. By exposing a strain with a deletion through recA to light immediately after UV, it was possible to examine mutagenesis under conditions where survival was not significantly different from 100%. No UV mutagenesis was seen in the absence of RecA protein even though the rest of the SOS system was fully expressed due to the presence of a defective LexA repressor and the active carboxy-terminal fragment of UmuD was present as a result of an engineered plasmid-borne gene. We conclude that RecA protein has a third essential function if UV mutagenesis is to be detected in excision-deficient-bacteria. Another experiment showed that in exerting this function RecA protein does not need activation by pyrimidine dimers elsewhere on the genome, in contrast to its protein-cleavage mediation functions with LexA and UmuD proteins. RecA1730 protein blocked UV mutagenesis unless delayed photoreversal was given showing that the third function of RecA protein is not in the misincorporation step. It is therefore most likely to be in the bypass step where UmuD' and UmuC are postulated to act, although the possibility cannot be excluded that RecA protein is required for some other survival function distinct from translesion synthesis.